The broadband impedance is described phenomenologically by expansion over &. It is shown that different terms of the expansion correctly describe particular impedance-generating elements. The broadband impedance and the wake function of the B factory [l] are reconstructed with numeric code TBCI. The losses at the interaction region due to excitation of the higher order modes (HOM) are estimated.
I. INTRODUCTION
Impedance can be constructed as a sum of narrowand broad-band impedances. The narrow-band impedance is typical for the rf cavities and described in the modal analysis as the sum ) , ( Broadband impedance often has been described empirically as the impedance of a single 1ow-Q mode, but this is no more than data fitting, and has no other justification.
Here, we further develop the approach used by K. Bane in his analysis of the impedance of the SLC damping ring [2] .
Broadband impedance may be represented in the form of the expansion over 4 (we imply the time dependence exp { -iwt }) : ( 2 ) + (l+i)Zcd*+...
*
The coefficients L , R, B , Zc . . . are real, as they follow from the analytic property of the impedance.
The first term represents inductive impedance. This behavior of the impedance at low frequencies also can be expected from Eq. (1) in the limit w -+ 0,. giving L = -iw ( x~/ w ; ) . Impedance remains inductive for small discontinuities at rather high frequencies.
The second term in the expansion (2) is the lowfrequency resistive impedance; the third term has the structure of the impedance of the resistive walls; and the last term describes the high-frequency tail of the impedance of the rf cavities. At high frequencies, the narrow-band impedance rolls off as w 2 , and is small compared to the high-frequency tail, 
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Figure 3. Wake W ( s ) of the re-entrant rf cavity, given by TBCI.
In the following, we assume R = 350 m and U = 1 cm.
IMPEDANCE GENERATING ELEMENTS
The main sources of the impedance are 20 re-entrant rf cavities. The rest comes from any variations of the crosssection of the beam pipe in the ring. Impedance-generating elements per 1/12 of the ring (12 cells of an arc and a straight section) are summarized in Table 1 (rf cavities, a feedback system, injection system, collimators, and the interaction region (IR) have to be taken into account, in addition to the elements given in the table). Some elements (for example, diagnostics) certainly will be added later. More details of the vacuum chamber may be found in the Conceptual Design Report (CDR) [l] . 
x 103.
The parameter Zc has been found from the known lossfactors of the low-frequency modes and the total loss factor given by TBCI for the re-entrant rf cavity. Resistive-wall impedance was found as the average over the copper elliptical pipe in the arcs and the round stainless steel pipe in the straight sections. The impedance of inductive elements were calculated using TBCI, Kurrenoy's formula for slots [3] , and the analytic formula for shallow transitions,
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Kickers for the feedback system and four-button BPMs were described using results of measurements [4] . The IR API-ARY7.5EI generated by M. Sullivan, is a %dimensional structure with a number of tapers asymmetrically placed in the horizontal and vertical planes. The impedance was estimated using TBCI with proper azimuthal averaging. The wake field found by TBCI corresponds to the inductive impedance with Z ( n ) / n = 1.8 x 10-3R, or L = 2 nH. The real part is small: ReZ/n = 12.5 R. The The power deposited in HOM will be absorbed mostly outside of theIR. The waves generated outside of the IR and absorbed within IR deposit very little energy, because the average loss factor per unit length outside of the IR (excluding rf cavities) is much smaller than that of the IR. Energy deposition could be enhanced substantially if there were trapped modes in the IR, provided their wave length is a multiple of the bunch spacing. We tried to find the trapped modes in the structure which The contributions to the inductive part of the parameter Im(Z(n)/n) are given in Table 2 .
With the contingency Z(n)/n = 0.03 5-2 for the injection system and collimators, the total inductive impedance is Z ( n ) / n = 0.10 s2. 
--
The wake function is shown in Fig. 6. Figure 7 gives the partial contribution to the total wake from the impedances of resistive walls and the cavity, and correspondingly, the inductive and real parts of the impedance generated by discontinuities, from the Table 2 . Figure 7. Partial contribution to the total wake from the impedances of (a) resistive walls, (b) cavity, (c) inductive, and (d) real parts of the impedance generated by discontinueties, correspondingly,
